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(57)Abstract: 

PURPOSE: To adapt a DSV control characteristic to a specification 
being a requirement of a transmission system by controlling a DSV 
of a modulation code based on an inserted pattern so as to minimize 
the increase in the redundancy as required. 

CONSTITUTION: A coding circuit 1 1 converts an input data series 
into a code series A suitable for transmission. A pattern generating 
circuit 1 2 generates a pattern of a prescribed length at a prescribed 
interval inversely proportional to a low frequency cut-off frequency 
of a modulation code. A pattern insertion circuit 1 3 inserts the 
pattern to the code series A at a prescribed interval. A modulation 
circuit 14 applies NRZI modulation to a code series B with the 
pattern inserted thereto and outputs the result. A timing 
management circuit 1 5 controls the pattern insertion circuit 1 3 or 
the like. 
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0000000010 
0000000001 
0000000000 



01000 01000 01000 01000 00000 
01000 01000 01000 0010O 00000 
01000 01000 01000 00030 00000 
01000 01000 01000 00001 00000 

01000 01000 00010 00001 00000 

01000 01000 00100 00100 00000 

01000 01000 00100 00010 00000 

01O0O 01O00 00100 00001 00000 

01000 01000 00010 00010 00000 
01000 00100 00100 00100 00000 
01000 00100 00100 00010 00000 
01000 00100 00100 00001 00000 

01000 00010 00001 00001 00000 
01000 00100 00001 00001 00000 
01000 00100 00010 00010 00000 
01000 00100 00010 00001 00000 

01000 01000 00001 00001 00000 
01000 00001 00001 00001 00000 
01000 00010 00010 00010 00000 
01000 000 10 00010 00001 00000 

00100 00100 00010 00010 00000 
00100 00100 00100 00100 00000 
00100 00100 00100 00010 00000 
00100 00100 00100 00001 00000 

00100 00100 00010 00001 00000 

00100 00100 0000 I 0OO01 00000 

00100 00010 00010 00010 00000 

00100 00010 00010 00001 ooooo 

00100 00001 00001 00001 ooooo 
00010 00010 00001 00001 ooooo 
00010 00010 000L0 00010 ooooo 
00010 00010 00010 00001 ooooo 

00010 00001 00001 00001 ooooo 

ooooi ooooi oooo i noooi ooooo 

SYNC for mod2to4dE» 
ASYNC 23T 21 T 6T 

BSYNC 2 IT 23T 6T 



[0055] ^$><->m£.immi 2 it, nmtm&i 1 

T dc = (d-S,) + l+ d + 
= 2 (d+ 1) 

[0 0 5 9] 

T dc = (d -S } ) + 1 + (d 

= d + 1 

[0 0 6 0] 1 , 2 tC&^T, S , \t. » A2 

n^n^->^m<ommr 3 roj <d^x$>^. o^s 

Knu ftmtmv&i nz^x (d, k) nm^m 
mznx^zt^it, 2 (d + i) t^b^^sA^ 

[0061] m&mzte, mx\* (4, 22:2, 5 ; 

5) «F#Ttt, ^?<->m*k®&l 2 It. 10 (=2X 



t, /^->ffAniBi 3 it. &mt®mi 
sn*w**j!iAK:^^->**ia»i 2*e»«»an 

5T dc b:y h*6tt*/t^->t»f3eiBB|T code i;y h 
Tif ALT^^JBSr^fiET^o ^PaHIB 1 4 tt. A 6 
?->mA®$&l 3*6««3nsfff*5iJB6NRZ 

£o fix, ^(o^m^mzmmm^m^tm^nxe 
m (mm) $n^ e 

[0056] tzzx, xniaiKi 4frsai*sn« 

Wf?-^te, JfA£*xfc/^~>© r i j (O&^ifScODi: 
^f£> ^fA$n^/\°^->^f^gi^seb ( roj 
^ ru , r i j # roj t^O) , rij <D#ifiw& 
(Dti*\*mmtKm\st£z.tfrt>, *mmx\tcnt><o 

^2->*mfcl>Tn^%mA\zftArz>z.t\z£r>, 
*«IW*©DSV*«»r*C!)T?»***, 7L:i:S£>ifJjD 
^:*/h©^JfllA^Ci:^T'^^/N 0 ^->H > r i j £>i£ 

fc^*->«*igi»i 2tt. rij 0ft#fOflxttifl 
<&/^->*S8£-r*o fc*5, rij ossc^ofio/t^. 

rij cD8ta*ofi<z)/^— ><aftb£H;: rij <D%t&2 

r 1 J <&R#0ffl, lfl:m2fi<B3«S<B/t*-- 

[0 0 5 7] £tz. K*->»\mKl 3JC*UT«F« 
*?9A<Ott*(0«Bffc/ , «*->t#Abfct#, A*- 
>*«#ASftfc«F#3RJIIB^ (d, k) W^ffJ**je-r 

^<t-5Jcf ^fca&icte, ±M!c7) rij cD»^2ficDyt^ 
rij <D&tfimw?->x\$, fS©g^T dc t'7 

[0 0 5 8] 



1 + (d- (d-S,)) 



- (d-S^) 



5*2 



(4+1) ) ti7h^^)^W->t$)oT, TOO 
OOOOOOO Oj CDA°37 — >> ro 00010000 
1 J (DA37->, TiOOOOlOOOOj (DA37-> 

(jkt, mzm%Lffim<Drti?~>t^o) rzs rooo 
o i o o o o oj co/t^-> mr. *f»mm<D/**— 

[0 O 6 2] «A«±JE©H2{C^"r < fc5lC. ^[HlJfA 
*r^/1^->b, JEAiiF©DSV<h, ^EHfA?"*^- 
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DSViSrJnffU ^OUPJMI©l6»«[#«/ha<a*J: 

[0 0 6 3] *fc, «R<0/^->*>&fc*«Rfi»<D 
/^-><83"&<Bio<Bil«tt, #A"f £A 0 3?->it^ 
k: r o j a*4<@S^LT^££€*4 ro oooiooo 
o lj <zvi*->S:SS?U HMtc roj ftMflXttb 
TVi*t#« r i o o o o i o o o oj cda^~->£3I 

tRU *ft£J0M>£*»4 ro 0 0 0 0 0 0 0 0 0J CD/1 

[0 0 6 4] W^JRLL (2, 7) SPITi4, 

/^->»4@B12I1 6 (=2 x (2 + 1)) by 
hi^&s/^->T$^t, rooioou, ri 
ooiooj at; ro i o o i oj (03«goD/i*-> 
£{BRfit¥<z>/i*— >£U rioooooj, ro i 
ooooj> rooioooj, roooiooj. 

ro o o o l oj j&zS ro o o o o u ©6a«©/^ 

->*«Rfi»<ar^~>iT*i#lC, (!fti»©/t 

^c = ^ // (T code + T dc ) 

[0 0 6 7] fc*3, «RK(d«««F^I«tC*^^fc«[T 
& K) > 0»*.MU:»© (4, 22 ; 2, 5 ; 5) 
K=0. 0 8T*0, WAtfRLL (2, 7) fiTIi 
K=0. 5m (T code +T dc ) IfyhS 

(4, 2 2 ; 2, 5 ; 5) fJ-ffK&tt 
5fi8^M0 3 1:il, RLL (2, 7) 

£<a«#tt£0 4ic:^i-o -rato'S, ^nt><Dm3. 4 

tt**0»*Ua:^e3l*i*»UTttW«miHT code lf 

^H***<-r*. *tT*t, Dsv«w»tt38(«ga 

[0 0 6 8] ^< IT, /1*->5££[sJSSl 
nfc/S*->l4, ±S6Ufc«J:'5H/1^->*AlH!BSl 3 

^fflSr/hs<-r-5Dsv#jffli3nfc, -rttto-6a«ifiiE» 

*«*J*#a*«lEE (MWliyh) Sft&fflWRF*** 

[0 0 6 9] O^C, *«W*»fflbfc«P««©-* 

^•TctP^, SEiBfl^^N R Z IillT, A^->^ 
#AStl?tJilE«F^*MB«:Hft-r*{|[HEIi»2 1 
R«WIhIK2 1*^©W#*5UB^S/^ — 

RA*->|»£|Ei&2 2*6©«F^JA«:fl[flfc 
UT> ^c£^~^?iJ£S£T£«^L08§2 3 t, n 
Wft-^Sr^ttST^S YNC^miElK2 4 f£SYNC 
ttffilltt2 4Tttffi$nfcl»l«BfS^H»^iT, ±ffiA 



<brt? — >ifl r i j ©<h*tt ro o i o o u cda^- 
>*»1RU BL«©/i^— »&* r i j rioo 

1 o oj <zv^->£«iru -tnewatstt r o 1 
o o i oj <o/t^->*as?r*. fc*, ^Reso^ 

[0 0 6 5] — ^-f 5>y«aiai6l 5*4, 
#1 A K T dc b y h 6 & £ / ^ * - > M PS T code b 
y hTjf ASn*±5JC, — >»£III»1 2Rtf/^ 
37->ffAlHlSSl 3£$iJ$IT£o «AttBf5eiBHT code 
by h#*|IW*©tttt*y h«»RKRJt0!ILfc«fc 

ftraBST code fu/ h»4TIB5S3 t«-rEJt«OH«S# 
U ^<5>j/«31lel»l 5tt, CCD 5^3 {CS*^^T# 

BS1 2&.W** — >1$ A0B1 3?r©J^-r^o 
[0 0 6 6] 

• • • SC3 

^->^*ib]^2 2»*«*-r*^-f s>y«aia*2 

5 <h£l3A£>o 

[0 0 7 0] fit, ^I^IeIS§2 1 tc«> sftm-^fe^ 
W4W*«*fcBfW«{taa^ 2ift»i»**UT» 

^NRZiSiix, ±&\sfcUm&ww*-> 

^2S#ib£B£u £©w**mb*/^— >»*0B 

2 2a^SYNCttffilHlK2 4f^J&-rSo T&fr^, 
^W?9F^*^©aWlElK2 llCtfcl&Sn, X5-**£t^ 

[0071] sYNc«ttsiHi&2 4i4, wimm^&tiiiti 
u ^>^«aimgS2 5&4, zofemzntimmm 

[0 0 7 2] — 2 2 t4, ^-f ^ >i/«a 
0B2 SCDftHIKDfetfc, T dc b*^y h^b/^^/N°^-> 

**»f «n ps T code tr ^ h tj?a $ nfc«F#*5B b ^ e a° 
±mLtz&?\z&mmw\z&^Trt?->\zffifemmT 

[0 0 7 3 ] «§fblHlB2 3^4> /1^->**IBI6 2 2 
[0 0 7 4] IT, *HSS^JTi4> flF^JRMAKBf 
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CD rij CD»t*^iTjEBI«F^©DSVftiWI('r€»C. 

[0 0 7 5] (d, k) ra-5*JIJAK2 (d + 

1) tfy hc7)S$$:WT^)A o ^->^m^KPST C0de t: 
7 htif Alfci, N R Z I SllT, DSVfilWSn 

r i j <Dmzm-3^Tmmns%<DDsv&mm-rz>z.t 

[0 0 7 6] HfffilBWTeofctry h*«««F*<Z) 

±0, g3l^©K*"rstt«»CDSVft|fll1#ttS:jB^$ 

-rate's, 5tfi«o*isn€:i^s«/h 

S VlzH-r^S0*?I3Sa^a<aO, »aW*Oj8ffl(BB*< 
[0077] #AT*/t*->* ru 

0, 1, 2<0383B(O/^ — >iT5££K<fc9, ftfi 

[0 0 7 8] ^EH*AT*A*— >b, KffiKBD 

SVt, ^®ffA*r^/^^*->b 1< h^lC#AT^A^ 

© /Jn S < * J: 5 3 © / — > © 5 % <0 
1 O^S^bTffA-r^-^lCctO, )SW1^->TD 

^3 (1/2 



[0 0 7 9] SB^SNRZiaHbT/^- 

[0 0 8 0] t^51f, ±JE©«t3^ (d, k) 
^il^NRZ WAtf3fcr>f A^tClE^T^ 

^©IS»«»M©mi>*^ECBI««:T BlI1 <h 
U »*KCIBIII«:T M1 trsi, B»«flE©«jS*> 
e>tt*^S<EKIBT Bln *tfit^ tftM«'>7>d* 

[0 0 8 1]fl*tt±aifcEFMU (2, 10; 8, 
17 ; 1) «F#T»0, E»ifi»J9©tfy hPa«*Tfc 
T^ch, -t©»^JEKWHHT BiI1 J4 3TT»t}, 

(4, 2 2 ; 2, 5 ; 5) «4>KefHHBT 
B i B tt5T-C*0, «*K«IIBHT Bil tt2 3TT* 
^>o -rate-fe, (4, 2 2 ; 2, 5 ; 5) EF 
MiC»bT*^SteWPiT BlII **E*lxT, *«aMb* 

*K«IBIHT BlB *#U **S«IBH»T Bax fc-ttUE 5 
ni9, 2 0£b;fc(4, 18; 2, 5; 6)^,. 

(4, 1 9 ; 2, 5 ; 5) ^^^ntl^o 

[0 0 8 2 ] 

W'4] 



) 







i=l 


11 
10 
01 


10000 
01000 
00*00 


i=2 


0011 
0010 


00010 00000 
00001 00000 




1011 


00000 00*00 


i=3 


000111 
000110 
000101 
000100 


00010 00010 00000 
00010 00001 00000 
00001 00001 00000 
ooooo 00010 00000 




000011 


00000 00001 ooooo 




00001011 
00001010 
00001001 
00001000 


00010 00010 00010 ooooo 
00010 00010 00001 ooooo 
00010 00001 00001 ooooo 
00001 00001 0000 I ooooo 




00000111 
00000110 
00000101 
00000100 


ooooo 00010 00010 ooooo 
00000 00010 00001 ooooo 
ooooo 00001 00001 ooooo 
ooooo ooooo 0O100 00*00 



[0 0 8 3] 



[*5] 
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S3 (2/2) 






i=5 0000001111 
0000001110 
0000001101 
000000 11O0 


01000 00000 00000 00010 ooooo 
01000 OOOOO 00000 00001 ooooo 
00100 00000 00000 00010 ooooo 
00100 ooooo ooooo 0000 I ooooo 


0000001011 
0000001010 
0000001001 
0000001000 


00010 0OO10 00010 00010 ooooo 
00010 00010 00010 00001 ooooo 
00010 0OO1O 00001 00001 ooooo 
00010 00001 00001 00001 ooooo 


0000000111, 
0000000110 
0000000101 
0000000100 


00001 00001 00001 00001 ooooo 
00000 00010 00010 00010 ooooo 
00000 00010 00010 00001 ooooo 
00000 00010 00001 00001 ooooo 


oooooooou 

0000000010 
OOOOOOOOOl 


OOOOO 00001 00001 00001 ooooo 
ooooo 00000 00100 00010 ooooo 
ooooo OOOOO 00100 00001 ooooo 


1=6 000000000011 
OOOOOOOOOOlO 
000000000001 

oooooooooooo 


00010 00010 00010 OO010 00010 ooooo 
00010 00010 00010 00010 00001 ooooo 
00010 00010 OOOIO 00001 00001 ooooo 
00010 00010 00001 00001 00001 ooooo 

ASVNC 19T 17T 14bit 
BSYNC 1ST 19T 13b it 



[0 0 8 4] 
[«6] 
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*4 







i=l 


11 
10 
01 


lOOOO 
OlOOO 
uu*uu 


i=2 


0011 
0010 


UUUIU uuuuu 
OOOOl 00000 




1011 


00000 00*00 


i=3 


000111 
000110 
000101 
000100 


nnriio rtfiflin nnnAn 
UUUIU UUUiU uuuuu 

00010 00001 00000 

00001 00001 00000 

00000 00010 00000 




000011 


uuUuu UUUUI UUUUU 




00001011 
00001010 
00001001 
OOOOIOOO 


UUUIU UUUJU UUUIU uuuuu 
00010 00010 OOOOl 00000 
00010 00001 00001 00000 
00001 00001 00001 ooooo 




00000111 
00000110 
OOOOOIOI 
00 000 l 00 


nnnnn nnnin nnnin rinnon 
UUUUU UUUIU UUUIU uuuuu 

00000 00010 00001 ooooo 

00000 00001 00001 ooooo 

00000 00000 00100 00*00 




OOOOOOl l 


finnnn nnnnn Annin <inn*A 

UUUUU UUUUU UUUIU UUUtU 


i-5 


OOOOOOllOl 
OOOOOOIOIO 
OOOOOOlOOl 
OOO0O01O0O 


00010 00010 00010 00010 ooooo 
00010 00010 00O10 00001 ooooo 
00010 00010 00001 00001 ooooo 
00010 000O1 00001 00001 ooooo 




OOOOOOOlll 
OOOOOOOllO 
OOOOOOOlOl 
OOOOOOOIOO 


00001 00001 00001 OOOOl ooooo 
nftAnn finni ft ftflmo. norno. ftftnon 

VJUVU\J UUvJV yUUlv wuvaj 

00000 00010 00001 00001 ooooo 
00000 00010 00001 00001 ooooo 




00000000 ll 
OOOOOOOOIO 
000000000 l 
0000000000 


OOOOO OOOOl 00001 00001 ooooo 
00000 00000 00100 00010 ooooo 
00000 00000 00100 00001 ooooo 
ooooo 00000 00010 OOOOl ooooo 

ASYNC 20T 19T libit 
BSYNC 19T 18T I3bit 



[0 0 8 5] Ji^, Z.tlt><Dm3, 4lZ&\,*T. * T 7jk 



[0 0 8 6] cn^(D (4, 18; 2, 5;6)£H^ 
(4, 1 9 ; 2, 5 ; 5) ff*Ttt, (4, 2 2; 2, 

(4, 18 ; 2, 5 ; 6) ff*|K:45H 



T, rooii OOOOOIOOJ (^if 

tt, n^nAVt roooioooooo ooooo 

000000010000*0 Oj \ZUQ* z.<D&m& 

* ro oooioooo Oj A-rat, m±K^m 

T\ (4, 1 8 ; 2, 5 ; 6) ft*, (4, 19; 2, 
5 ; 5) WWfcJtfUTfe^iikrffllrj^-ijjt^^Tr 

[0 0 8 7] (4, 18 ; 2, 5 ; 6 ) f?F#, 

(4, 1 9 ; 2, 5 ; 5) «*»K»LTfc, »A2n 
fc^^->£4»©»a*JK«ES*S 1 1 fl<Dffift 

«te£-&&V> 1 ©fcftt 0 fflx« 2 «©fff»fi#/^- > 
(«T#R£/1*->£:U3) fc<©l©ft*«0. 1, 2 

d + 1 h^*^>T**3e-r-5«k'5«CUTU-6. 
[0 0 8 8] ±*Lfc/^->B£ia|&i2tt, «Atf 
[36 fC^Tcfc^^ DS VCOfl^ffgT^DS vftsm 
&§12a£, ;^->WA$n-5i[^d+ 1 h 

*K*-r*iS8tt . mxkMv 1 2 b ids 

vtuwsiai 2 a^6«»sn§^iHi}fA-r*A^-> 

^->IH©«F-**yO©DS ViSJDJ(U % JD^fl^fe 

»i 2 bfcEf6$nr^*ita<od+ 1 try hcs*^ 

[0 0 8 9] *LT, ^*->»)g|iWl 2 ctt, m 

BMU©d+ltr!yhK:i3&««*nr, l^d+ll:7 
hfcl^Sn«i#ll ut^<?)d + 1 Yfy h*m^T 
/1*->*8M£U fiSJ(Dd+ 1 tr^ hci^tn, 

a^©d + 1 tfy Hriat^m^ch^te, assod 

+ 1 fcfy h?:fUTA^~>^^ 0 
[0 0 9 0] 
W7] 
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[0 0 9 1 ] 



^5 


(d-H)bit 


(,0+1 ;di t 


k+^rH + Ohi t 
JC.11Z.^Qt1/D] I 


F&Cd+Dbit 


£t o 


£T 0 


£T 0 


^(d+l)bit£- 1 


£T 0 


1 7^$><£ 


tt^©(d+l)bit 


£T 0 


1 7^£>£ 


£-c 0 




ttfjcD (d+Obit 


1 75<*S 


1 


±X 0 


3?(d+l)bit£ 1 


^6 


(d+l)bit 


Cd+Obi t 


_htfc(d+l)bit 


Fl±(d+l)bit 








£T 0 


1 


M©(d+Dbit 


ffi£cD(d+l)bit 


1 


±X 0 


[Sfiij©(d+l)bit 


gfJcD(d+l)bit 


1 t)<&>2> 


1 


jSBii©(d+l)bit 


tt^©(d+l)bit 



[0 0 9 2] RftBtH _ba>C0«5, eiZTjk-T^v 

iz, /^?->fimAznzmmRzsm'&<Dd+ i b> h 

S£l tf^ h£L^#<Dg§d + h<£>^£ 1 <bLfc 

fgl <£>SiE/\ 0 ^->, Xtel £20^tf<h*t£, (d, 
k) W^©«F^M*ilJE"r*SBl<Z)#Re/1^->t 
U B«r<Dd+ 1 If y Mc 1**^**1^ 

■+ 1 h*I«0d + 1 hTfftot, Tfid+1 

d+ 1 tfy h^^L^^2^#^K/N°^->i:b, a 
flfl<Bd+ 1 If y MC ia*&*n> lE^CDd + 1 by b\Z 

ia*&*n&i>ifttt, Ji&d + i b 

yh^T0T'»t)T, T&d + 1 by h^BmfCD d + 

is<Dd-+ i by H^n^ni^^n^^tn, a° 

[0 0 9 3] WAtf* / >?>d*«4t»-5 
(4, 18 ; 2, 5 ; 6) (4, 1 9 ; 2, 5 ; 

5) «F*K#LTtt, /t*->#»ASn*iM<i;fttfm 
t©5 (=4 + 1) eyh*« ^0 0 0 0 0] Tfc3 (1 
^SnS^) t*tt, -tO*kTffilfyh 

2 (2 d + 1) ^k 
[0 0 9 8 ] Tm&5\Z7KT0kifrtf!&iL~fZ>£ 



(OTLSBt^5) by h<hb*:<h#<D|g5 

(=4 + 1) ti7 1 Llstz T00000100 

o o j ~c&z>m i ©se/^->, ro o i 

0 0 0 0 1 0 0J , roiooooioooj^oi^ 
2 0^0<h*JC d = 4^t^l0*Slte/^- 

[0094] mm<Ds by n:i^snt, itos 

0 0 0 0J T&*SB2(0Kte/^ — XteiE!g<0 5b 

[0095] stiffs t'7 Mci^sn, ffl^co5 b 

y hi: l**&Sft&H4:#tt* A°^->£, -£-(D-h& 5 
by h*« ro 0 0 0 0 j T'SoT, Tffi 5 by 

[0 0 9 6] W-ffim$W&<D 5 by h IZ^tl^tl 1 

*n*t#»4, >£\ roooooiooooj 

(7)5 b>y h^^bfc^4(7)#SK/N 0 ^->^r^« ft 
43, ^cDm4(7)#RKA 0 ^->^bTti, TESUKiR 
"r*fl=**JBSSt-r*t*tt TO 0 0 0 0 0 0 0 0 0J C7)A° 

[0 0 9 7 ] 

• • • 5£4 
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[0 0 9 9] 

2 d<k<2 (2 d+ 1) 

[0 10 0] d 

x = d/2 

[0 10 1] dj&<«fR©£#, 

x= (2 d + 1) /2 
[0 10 2] *#fl?»Ctt, 0y*_tfTiBS7 KSTcfci 

ffi d + 1 tf y h (MSB flj) A^x+ltiyHS 
l£T<5£*tC, TffidH- 1 tfy h©£**Sx+ 1 try 



• • • ^ 6 

• • -SC7 

TSW8lQ>2 (=4/2) tf^h*«*tC TOO J CD<b# 
\t. 840#S6/^->* rooiooooiooj 

[0 10 3] 
[»9] 



xbit 


it**© 

xbi t 


±tt(dtl)bit 


Ttfc(d+l)bit 




£T 0 


£^£(x+l)bit 
1* 1 


2Efr£(xH)bit 






a£j^*=>ybitB«- 
1 


1 


ite^ i 


; 


1 


£"7^ic>zbitl=i-£- 
1 



[0 10 4] itMOxliy H:i*^*nf, Bi(Dx 

#RC^* — >*, *<D±ffid+ 1 try hCDfe^Sy K 
yhltliU Tffid+ 1 fcfy hOS*6y tfy h@ 
^U« 0 «AJiItW©2 tfy hsW ro OJ T*o 
T, iM2t*7h^ TOIJ yB2ift 
0, g§4C0#R<£/1^ — ro 10000100 OJ 

it^o «*tfiitfr<0 2 ty rooj T&o 
T, a»©2e^hit rioj ©tSU y*±l£& 

*4<a#Rte^->£ riooooiooooj 

[0 10 5] Bf&GDx tiy hc7)3*>^* (L S Bfflj) ^ 
Szh'-yhS^lTfeot, fi»©xt*yM:i^S 

h©fi*6zt7hl6Un. CTA««h9©2 My 

h# ro l j TfeoT. m'&<D2 h# ro 0 J CD£ 

zlJltat), ^4CO^RK/N B 37->^ TOOO 
0 1 0 0 0 0 1 J chf Sfc, «A«it«rcD2 tfy h 
r l OJ TfeoT, Si0 2k'7 To Oj coali- 
te, zl42i&D, »4©*S<E^^->* roOOl 
0 0 0 0 1 0 J <hT £o 

[0 10 6] ±j$L/t7^UXA^RLL 
(2, 7) *B«C3SfflUfc*«:«^^ViTI8Wr*. ^ 
*->jm*Sn*itffl&tftt»<0 3 (=2 + 1) My 

htf roooj d^snsii) 

fOLSB^l My htbfct#Ojg3 ( = 



2 + 1 ) ty hco^£ liLft TOOOIOOJ T&£ 

91 1 <£>Sfe/\°^->, ro i o o i o j , 

riooiooj, rooioou mcDi&2^ts 
£&iz, d = 2 i ©#fit/^-> tt 

[0107] mm<D3 My b\z l^^nt, a^<D3 

OOj t*^S2©gg/^-X XttS8©3t'yh 
^IilfcS2^SgA^->^t^)o 
[0 10 8] fiffir©3h*y Mcl/^^n, 8^3^ 

y mc i ?9««*navii€rtt, /t^— >*\ ^ifi3 

My roOOj t^oT, Tfi3t7h^ti(l©3 
t*y hTfc*S3(D££/^->, XtettiWCD3 tfy b 
^B^Ufc^3 0#Se/N°37-><hT^o 

[0109] tttttatm*© 3 tr y b iz^n^n 1 
$Lti2>£%\z. nz-y*. ro o i o oj t^^^i 

«a^cL.^m4CD^JgfeA 0 37->ch-r^>o &i5, Z.-<DR 
LL (2, 7) tiTIl ±KS4fcST*fM*/SS£L 

&i^<hj^»E>, ro o o o o oj <r>n$— >\$&m-vg 
[oiio] ±fB^5tc^"r*ft*^3i"r^c:t 

Sft^cOl (=2/2) k ? 7M:I^T«Sl/TfcJ; 
-Tftto^. ffiMROWfecoi tfy h ro j <D 
S4(0*Ee/^->S: TO 1 0 0 1 0J £T 
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3o 

[0111] mift<D iMyhifl r 0 J TSoT, W&<0 
\}£yYifl r l j yliltftD, *4©*R 

G^^->s ri 0 0 1 0 0J £T£o 

[0112] m^\imm<Di My ru t&ot> 

II«<Z>llfy h# roj <Di*tt, zBltftO, »4 
<B#K*E/^->£: ro 0 1 0 0 U ft^o 

[0 113] fit, A 0 ^->^lHlg§l 2 cH ^{U 
»AT^->b,HMODSVt, ^0#A"r*/^ 

>^5 10/^->SI«lT, A3?->Jf A®8S1 3 

ff^SWAJcWJEIBIMTcoaeliy hT»A-r*. 

3 2 0 T te^^^t^h^^h) T&5o 
[0 114] (d, k) «F#*#llC2 (d + 

1) tfy h^g$^#"r^A o ^->^^^PiT C0de t: 

DSVfBfllSn&k»l«F^«:Ul*"r*IB 
fc, ;^->*m$ti§8(ft0d+ i My 

d + 1 tfy h*ffll>*£ <hl£J;9, «^KGPBlBST aiI1 
ft 

[0 115] ftcfc* *5B9ittJiJ6«)*llll«JClB5feSn* 

S^t3&«T#-6. JWfcWICtt, #J*_« (4, 2 2; 2, 
5 ; 5) ±fB^2iC^i-J:'5lC, 5 0tfu/h 

23T, 2 IT, 6T<DPABT3lfiJ<&K<£a* 
*C*ra»l(I# (ASYNC) 2 IT, 2 3T, 6 T<0M 
l»T3®<OKIB*^i;*R««# (BSYNC) LCD 2 9H<£> 
RM«f*<ffl^6ni. «A« (4, 18:2, 

5 ; 6) «F**Ttt, ±e* 3 tC^f J: 5 fc, 5 0h'7h 

4S©SIE3&**i;* 1 9T, 17T, 14bi 
t **S£*|p|JJHi« (ASYNC) <h, 18T, 19T, 14 
bit frP>1i*vmto* (BSYNC)t©2««CDBIJBfl|4*«« 
^^W. (4, 1 9 ; 2, 5 ; 5) fj 

±fS*4tC^-ri-5tC, 5 0 
4@©gfi*«ti;S2 0T, 19T, 1 lbit 
HSlfs-^ (ASYNC) i, 19T, 18T, 13bit*>&& 
*H»!«^ (BSYNC) i®2««©H»«*jWBV>&n 

So fit, c:n6©|p|»ie^Jc±iEbfc7;u=f , JXA 

[0 116] 

[*«©»«] K±olBWT«l6*ttJ:3K:, #3SWT 



*Ui2rr*C£fc:<fc0* JfALfcA^-xp r i j ogfc 

[0 117] (d, k) «H»*5IJK:2 (d+ 1) 

My hO*a«r#-r*/t^->feBffilBIB-e»Al/& 
m> NRZItilT, DSV«fl|Snfc*BW#*ffi 

M^c^iao, #Abfc/^->© r i j omics 

[0 118] »fftlBBI*««*y 

^W-r^i:. «F^K«-Ji©DSVK:Hr*«»3«B3&«3a: 
[0 119] A°^->£ 1 , 2©3 

[0 12 0] ^igjfA-TS^^ — >£t«f<ODS V 

^0#A"r*A^->t^^#A"r*^^->iB<o 

7?-^^Jcdd S V ch£Jin3?U SDJM©»*MII*«/ha < 
At^^tCi^ gtV^->TDSV^f<M 
[0121] £&, spwhisnrz I IIIT/^- 

>**#Asn&w*XM*«£u /i*->**#Aan 

[0122] ( d , k ) «F^*5!»r 2 ( d + 1 ) 

My h<DA2&m^%^?->zmi£mm-T:m au a 

A$n*: (d, k) fl^J^NRZIfi 

tt, Dsvtt»anfc*«i«F#*Ui*'r*iRfc, a^ 

— >a*ifA d + 1 fciy McStJ^T, 

yht»W^tl:i5, *^RC(W«T lin **<-T 

[|H1] **W&a^Ufc«W*«©K»OlHlK*lfiE* 
[H2] ±IE*l«S«©ttfPM(««rKI!!rftfc«60^-f 
[113] (4, 22 ; 2, 5 ; 5) WF-i»£SUH L&i* 
[04] RLL (2, 7) Si«ISRHILfct*©IE«flf 
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[Wfr B ] ¥f& 1 3^4^ 6 0 (2 0 0 1. 4. 6) 

[&HJ*#] #F^6 - 1 9 7 0 2 4 

[SPIB] ¥«6$7^15Q (1 9 9 4. 7. 1 5) 

i^m^m temmmm 6-1971 

5 - 1 3 4 2 8 7 

H03M 7/14 
5/06 
H04L 25/49 
// Gl IB 20/14 341 
[F I ] 
H03M 7/14 B 
5/06 

H04L 25/49 A 
Gl IB 20/14 341 A 



[3^«IE»] 

[»m 0 ] 12^5^190 (2000. 5. 1 
9) 

i^mwiE i ] 

immzmmB&] o o 8 6 

CO 0 8 6] Z.n%(D (4, 18 ; 2, 5 ; 6) f?-5§, 
(4, 19 ; 2, 5;5) ft^Tte, (4, 2 2 ; 2, 

(**R4£HiraT Bax ) H^T^ff^IU^^L^Vich 
€-^$>^)o #JAte: (4, 18:2, 5;6) f^(C4o^ 
T* "r—Zft rooii 0000010 Oj <£><h^ 

te, f^^JAte roooioooooo ooooo 

000000010000*001 KfctK COff-^ 

^ja0T{*i ot'7biti i Mv hscDmiz. m&<n 
z> rooooioooooj *nx-tz>t.. m±K&m 

JHT Bax H2 1TtftD, flF#fliJ**SL&^. 

T\ (4, 1 8 ; 2, 5 ; 6) (4, 1 9 ; 2, 

[#1**|IE2 J 

[*jE*HR3RB*] 0 0 8 9 

[0 0 8 9] tLT, A°^->ft^[Hig§l 2 cfl ffjx. 



t&Od-f- 1 tfy M£l**&**rr, S^d-Mlfvh 

{c i a*&sn*i#fcju a^cod + 1 try h^/s^r/^ 

1 fcfy h^^T/t?->^tS. 
[#I«*IjE3] 

[«iE»*«B«] 0 10 9 
[ffijE^S] £3E 

[0109] mm&Zf \M.m<D 3 tf y h iC-tft-Pft 1 39*^ 

snst^tt, rooiooj t^^si 

^SuU^:^4 0^^ey\ 0 ^-><hT^o ft**, u(DR 
LL (2, 7) JCWTtt, ±12^4 C^t^ftMSL 

ft^ci^e, rooooooj co/t^— >ia<ejHT# 

[*tiE»»aB*3 0 115 
[ffilE^S] 

[0115] *^n«±ai0iijfiWfcfE5£sns 

Mtfcmzte, flitf (4, 2 2 ; 2, 
5 ; 5) W#Ttt, ±SES2 tC^f ct5lC, 5 0 fcfy h 
#>b&D. 2 3T, 2 IT, 6 TCDfflHT 3IeI0S<E*« 
^C^lHlWfl^- (ASYNOt, 2 IT, 2 3T, 6 TOP* 1 ] 
■T3l3«)Se3&«fti;«|BIil!fl|^ (BSYNC) t<D2mm<D 

mmmn&m^*>nz> 0 mzn (4, is ; 2, 
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5 ; 6) n^X'\t. ±IE^3 \Ztk-?£.o\Z, 5 0 h'-y h 
fr*>tS.K), 4@©S6Mi;5 19T. 17T, 1 4bi 
t *>Sfc*raJMflM» (ASYNC) 18T. 1 9T. 14 
bit *>5>&-5|B|»j{g# (BSYNC) t«)21S©H»lif!!i' 
fflt»e>n«. #JAtf (4, 1 9 ; 2, 5 ; 5) ft 

±fB^4{C^-r<te>fC. 5 0KyhA»64D, 
4[hIC0SK*^C-5 2 0 T. 19T. libit 

(ASYNC) 19T, 18T, 13bit*>£fc 

sp^wft-st (bsync) £©2SigffliiWi{s-J*a*fflv>e>n 

4. dn&©EIHl«^a>»©l 0 (=2 (d + 

1) ) t*-7 hlC±a!b/t7^3* l JXA(Cfie-pTA37-> 

£*fALT. DSVfMflffcfT?. 



[»IE*HMIB*] 0 12 2 

[0 12 2] Sf;, (d, k) mmhmz2 (d+1) 
ASttfc (d, k) f^i?i|*NRZ Ifl 

S VW^Srff il©d+lf 
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